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DETAILED ACTION 

1. This Office Action is in response to the application filed on 1/23/2002 
The priority date for this application is 5/30/2001 
Claims 1-15 are pending and have been examined. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-6, 8-1 1, 13-15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tseng et al., US Patent No. 6,009,256 (hereinafter Tseng). 

As Per Claim 1, Tseng teaches that the Simulation system provides four modes of 
operation: (1) Software Simulation, (2) Simulation via Hardware Acceleration, (3) In-Circuit 
Emulation (ICE), and (4) Post-Simulation Analysis. (E.g. see Abstract and associated text). In 
that Tseng discloses a system development support device, comprising: 

"a division means (E.g. see FIG. 3, Simulation compiler 210 and associated text) for 
dividing a program, in which a logic specification of a system is described in a single high-level 
language (E.g. see FIG. 3, user circuit design as input data 200 and associated text), into a 
hardware portion (E.g. FIG. 3, reconfigurable hardware boards 250 and associated text) and a 
software portion (E.g. FIG. 3, code 215 and associated text) based on division information (E.g. 
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see col. 16:18-27, HDL file) which designates each portion of the program as either the hardware 
portion or the software portion"; 

"a storage means for storing a program of the hardware portion (E.g. see FIG. 3, 
reconfigurable hardware boards 250 and associated text, i.e. see col. 16:47-50) and a program of 
the software portion (E.g. see col. 16:39-43) which are divided by said division means"; 

"a first conversion means for converting the program of the hardware portion stored in 
said storage means into a circuit specification (E.g. see FIG. 3 and associated text, i.e. see col. 
16: 28-38 and col. 16:51 - col. 17:7)"; and 

"a second conversion means for converting the program of the software portion stored in 
said storage means into an execute form module specification (E.g. see FIG. 2-3 and associated 
text, i.e. see col. 11: 14-17)". 

As Per claim 2, Tseng teaches: 

"a division means (E.g. see FIG. 3, Simulation compiler 210 and associated text) for 
dividing a program, in which a logic specification of a system is described in a single high-level 
language (E.g. see FIG. 3, user circuit design as input data 200 and associated text), into a 
hardware portion (E.g. FIG. 3, reconfigurable hardware boards 250 and associated text) and a 
software portion (E.g. FIG. 3, code 215 and associated text) based on division information (E.g. 
see col. 16:18-27, HDL file) which designates each portion of the program as either the hardware 
portion or the software portion"; 
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"a storage means for storing a program of the hardware portion (E.g. see FIG. 3, 
reconfigurable hardware boards 250 and associated text, i.e. see col. 16:47-50) and a program of 
the software portion (E.g. see col. 16:39-43) which are divided by said division means"; 

"a first conversion means for converting the program of the hardware portion stored in. 
said storage means into a circuit specification (E.g. see FIG. 3 and associated text, i.e. see col. 
16: 28-38 and col. 16:51 - col. 17:7)"; and 

"a second conversion means for converting the program of the software portion stored in 
said storage means into an execute form module specification (E.g. see FIG. 2-3 and associated 
text, i.e. see col. 11: 14-17)"; 

"said division means determining, in each function block (E.g. see col. 16:28-38, 
component) of the program described in the single high-level language (E.g. see col. 16:28-38, 
HDL), whether the function block is a portion to be mounted as hardware or a portion to be 
mounted as software based on the division information (E.g. see col. 16:28-38)". 

As Per claim 3, the rejection of claim 1 is incorporated and further Tseng teaches: 
"a division information generating means for generating the division information based on a 
specification of the system (E.g. see FIG. 3, Simulation compiler 210 and associated text)". 

As Per claim 4, the rejection of claim 1 is incorporated and further Tseng teaches: 
"a division information generating means for generating the division information based on 
capacity of a memory in which the execute form module is stored in the system (E.g. see col. 
16:39-43) and number of gates of a gate array in which a circuit based on the circuit specification 
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is performed in the system (E.g. see FIG. 3, reconfigurable hardware boards 250 and associated 
text, i.e. see col. 16:47-50) or 

As Per claim 5, the rejection of claim 1 is incorporated and further Tseng teaches: 
"a verification means for verifying a circuit based on the circuit specification resulting 
from the conversion by said first conversion means and an operation of the execute form module 
resulting from the conversion by said second conversion means (E.g. see col. 1 :7-l 1)" 

As Per claim 6, the rejection of claim 5 is incorporated and further Tseng teaches: 
"a division information changing means for changing the division information in 
accordance with a result of verification by said verification means (E.g. see col. 13:44-47)". 

As Per claim 8, the rejection of claim 5 is incorporated and further Tseng teaches: 
"a first condition changing means for changing a hardware condition which said first 
conversion means refers to when converting the hardware portion into the circuit specification in 
accordance with a result of verification by said verification means (E.g. see col. 1 3:44-47)". 

As Per claim 9, the rejection of claim 5 is incorporated and further Tseng teaches: 
"a first condition changing means for changing a hardware condition which said first 
conversion means refers to when converting the hardware portion into the circuit specification in 
accordance with a result of verification by said verification means (E.g. see col. 13:44-47), said 
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first condition changing means changing input/output timing of signals (E.g. see col. 20:25-38) 
between the hardware portion and the software portion in accordance with the result of the 
verification by said verification means". 

As Per claim 10, the rejection of claim 5 is incorporated and further Tseng teaches: 
"a second condition changing means for changing a compile condition on which said 
second conversion means converts the program of the software portion into the execute form 
module in accordance with a result of verification by said verification means (E.g. see col. 3:40 - 
col. 4:14)". 

As Per claim 1 1, the rejection of claim 5 is incorporated and further Tseng teaches: 
"a second condition changing means for changing a compile condition when said second 
conversion means converts the program of the software portion into the execute form module in 
accordance with a result of verification by said verification means, said second condition 
changing means changing a type of a CPU core used in the system in accordance with the result 
of the verification by said verification means (E.g. see col. 1 1:1-17)". 

As Per claim 13, Tseng teaches a system development support method, comprising the 
steps of : 

"dividing a program (E.g. see FIG. 3, Simulation compiler 210 and associated text), in 
which a logic specification of a system is described in a single high-level language (E.g. see FIG. 
3, user circuit design as input data 200 and associated text), into a hardware portion (E.g. FIG. 3, 
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reconfigurable hardware boards 250 and associated text) and a software portion (E.g. FIG. 3, 
code 215 and associated text) based on division information which designates each portion of the 
program as either the hardware portion or the software portion (E.g. see FIG. 3 and associated 
text)"; 

"converting a program of the hardware portion into a circuit specification (E.g. see FIG. 3 
and associated text, i.e. see col. 16: 28-38 and col. 16:51 - col. 17:7)"; and 

"converting a program of the software portion into an execute form module (E.g. see 
FIG. 2-3 and associated text, i.e. see col. 11: 14-17)". 

As Per Claim 14, is the computer-readable record medium claim corresponding to the 
system claim 13 and is rejected under the same reason set forth in connection of the rejection of 
claim 13. 

As Per Claim 15, is the computer-readable record medium claim corresponding to the 
subset of system claim 13 and is rejected under the same reason set forth in connection of the 
rejection of claim 13. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tseng in view of 
Klein et al. US Patent No. 6,212,489 (hereinafter Klein). 

As Per claim 7, the rejection of claim 5 is incorporated and further Tseng doesn't 
explicitly disclose changing a ratio of the hardware portion to the software portion in accordance 
with a result of verification by said verification means. However, Klein in an analogous art 
teaches in a manner such as changing a ratio of the hardware portion to the software portion in 
accordance with a result of verification by said verification means (see ABSTRACT and col. 
3:17-28). Therefore, it would have been obvious to incorporate the teaching of Tseng into the 
teaching of Klein to change a ratio of the hardware portion to the software portion in accordance 
with a result of verification by said verification means. The modification would have been 
obvious because one of ordinary skill in the art would have been motivated to optimize a 
hardware-software co-verification system. 

4. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tseng in view of 
Killian et al. US Patent No. 6,477,683 (hereinafter Killian). 

As Per claim 12, the rejection of claim 5 is incorporated and further Tseng doesn't 
explicitly disclose an optimization means for repeatedly operating said division means. 
However, Killian in an analogous art teaches in a manner such as an optimization means for 
repeatedly operating said division means, said first conversion means, said second conversion 
means and said verification means while changing at least one of the division information, 
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hardware conditions on which said first conversion means converts the program of the hardware 
portion into the circuit specification, compile conditions on which said second conversion means 
converts the program of the software portion into the execute form module, until a predetermined 
verification result is obtained or only a predetermined number of repetitions (see Col. 35:29-43). 
Therefore, it would have been obvious to incorporate the teaching of Tseng into the teaching of 
Killian to have an optimization means for repeatedly operating said division means. The 
modification would have been obvious because one of ordinary skill in the art would have been 
motivated to improve system performance and cost. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kuo-Liang J Tang whose telephone number is 703-305-4866. 
The examiner can normally be reached on 8:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Dam can be reached on 703-305-4552. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

After October 25, 2004, examiner can be reached at new telephone number (571) 272- 
3705, and the examiner's supervisor, Tuan Q. Dam can be reached on (571) 272-3695. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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